In the present investigation, we studied the development of 6 physically aggressive behaviors in infancy and toddlerhood, posing 3 questions (a) How do the prevalences of individual physically aggressive behaviors change from 8, 15, and 24 months? (b) Are there groups of children who show distinctive patterns in the way individual physically aggressive behaviors develop over time? (c) What are the behavioral pathways leading from 8-to 24-month acts of physical aggression? Mothers and fathers (N ϭ 272) from a moderately at-risk population reported on their children's physical aggression at each time point. The results revealed the commonality of physical aggression at all ages studied and the diverging developmental patterns of individual behaviors. Some physically aggressive behaviors became less common (e.g., hair pulling), while others became more common (e.g., hitting), with age. Roughly 42% of the children exhibited an increased propensity, relative to their peers, to aggress at all ages. Kicking, biting, hair pulling, and pinching/scratching at 8 months were the first steps on behavioral pathways leading to physical aggression at 24 months. These pathways principally suggested heterotypic continuity in physical aggression.
Nearly all children are thought to exhibit at least some form of physical aggression in the first few years of life (Hay, 2005; Tremblay & Nagin, 2005) . Physical aggression is known to be particularly common in toddlerhood (Hay, 2005; Naerde, Ogden, Janson, & Zachrisson, 2014; Tremblay & Nagin, 2005) -exemplified by the so called "terrible twos." Yet, a growing body of research has shown that these behaviors are common before age 2 Naerde et al., 2014) , having been reported in children as young as 6 to 8 months of age (Hay et al., 2010; Lorber, Del Vecchio, & Slep, 2015) . The present report is a continuation of this new wave of research in which we probe the development of physical aggression between 8 and 24 months. Tremblay and Côté (2005) argued that "[t]aking a developmental perspective means, first, to understand the development (change over time) of the phenomenon we are trying to predict, and second, to describe the causal chain of events over time that explain the development" (p. 449). In this spirit, we investigated which aggressive behaviors develop when, and in whom, and identified behavioral pathways leading from physical aggression at 8 months to physical aggression at 24 months.
At the outset, it is important to clarify our approach to the phenomenon of aggression in the early months of life. As pointed out by several writers (Hay, 2017; Lorber, Del Vecchio, & Slep, 2014; Tremblay, 2000) , there is disagreement about whether it is appropriate to refer any behavior as "aggressive" when performed by infants. Some theorists prefer a definition of aggression that requires intent to harm and/or a kind of means-end calculation about what the impact or instrumental value of the act is (e.g., Dodge, Coie, & Lynam, 2006; Maccoby, 1980) . Such cognitive capacities come online later than the earliest instances of kicking, pushing, hitting, biting, pinching, scratching, and hair pulling, the onset of which we review below. In contrast to such views, we prefer a topographical definition of physical aggression that does not require intent and means-end calculations (e.g., Tremblay, 2000) . Such cognitive attainments likely diversify the function of physical aggression over developmental time; however, they are not prerequisites to performing the behaviors we describe as physically aggressive (e.g., hitting and kicking). As we will review, these behaviors do in fact happen in infancy, exhibit longitudinal stability, and occupy a recognizable position in the nomological network of constructs related to aggression at later ages. We believe this evidence to be a sufficient justification of the topographical approach to the earliest forms of aggression.
The Normative Development of Physical Aggression
Following Sroufe and colleagues' unity of development principal, the normative changes in physical aggression that may be expected in the first 2 years of life are most usefully contextualized in the child's social, emotional, physical, and cognitive growththe overall development of the person (Sroufe, Egeland, Carlson, & Collins, 2005) . A host of developmental attainments converge to make physical aggression more and more likely in this period. In humans and other primates, aggressive behaviors are thought to be evolutionarily preserved, instinctive reactions to the aversive behavior of others (Tremblay & Côté, 2005; Tremblay & Nagin, 2005) . Unsurprisingly then, early physical aggression is closely linked to anger . Anger comes online in the first 6 months (Lewis, 2008) and exhibits population level growth thereafter (Braungart-Rieker, Hill-Soderlund, & Karrass, 2010; Lemerise & Dodge, 2008) . Infants' rapid development of goal directed behavior, and the ability to recognize it in others, during this same period (Tomasello, Carpenter, Call, Behne, & Moll, 2005) likely also play a role in supporting the growth of anger, and in turn, aggression. Infants come to have their own goals (e.g., reaching for a desired toy) and recognize when others are blocking them. Paired with increasingly independent ambulation (WHO Multicenter Growth Reference Study Group, 2006) , the cognitive, emotional, and social changes in infancy and toddlerhood lead to increasingly frequent conflicts with caregivers (Biringen, Emde, Campos, & Appelbaum, 1995; Campos et al., 2000; KlimesDougan & Kopp, 1999) , providing increasing opportunities for aggressive behaviors (Tremblay, 2000) . Moreover, increasing muscle strength and motor coordination may also make physical aggression more possible and certainly provide opportunities for it to become more targeted with age (e.g., Adolph & Robinson, 2015) .
Empirical literature on the development of physical aggression before 24 months is limited. However, the first instances of physical aggression appear to occur as early as the second half of the first year. Based on mothers' retrospective reports of their physically aggressive 17-month-old infants, pushing, hitting, and kicking would be expected to exhibit very low prevalences (Յ5%) before 11 months (Tremblay et al., 1999) . These observations are largely consistent with the results of observational studies of Canadian and British infants (Hay, Hurst, Waters, & Chadwick, 2011; Restoin et al., 1985 cited in Tremblay & Nagin, 2005 ). Yet, two recent studies in which parent-reported physical aggression was measured age-concurrently in children between 6 and 11 months old tell a different story. In a normative British sample, Hay et al. (2010) reported hitting (3 to 8%), biting (9 to 12%), and hair pulling (51 to 71%) in many 6-month old infants. In a normative study of Norwegian children Naerde et al. (2014) found that on average 36% of infants as young as 8 months were reported to have hit their parents.
Slightly more data are available on physical aggression at 12 months. In a normative Dutch study beginning at 12 months, parents reported that about one half of their children exhibited physical aggression . The Norwegian parents of Naerde et al. (2014) reported that 15 to 43% of their 12-month-old children exhibited hitting parents, hitting siblings, or pushing. The British parents or grandparents of in the Hay et al. (2010) sample reported that 55 to 96% of their children exhibited hair pulling, hitting, or biting at 12 months (Hay, personal communication; January 6, 2016) . Finally, 31% of the British children of Hay et al. (2011) were observed to be aggressive in peer interactions at 12 months.
Physical aggression has been shown to become sharply more common between 12 and 24 months in parent-report studies. For example, in the studies of Alink et al. (2006) and Naerde et al. (2014) , parents reported that about one-third to one-half of their 12-month olds exhibited physical aggression, with this number increasing to approximately 75% by 2 to 3 years of age. The results of three small observational studies, however, did not suggest significant changes in the prevalence of aggression between 12 and 24 months (Brownlee & Bakeman, 1981; Dunn & Munn, 1985; Hay et al., 2011) . We note, however, that increases in the level or frequency of aggression between 12 and 24 months were apparent in the results of several studies (Brownlee & Bakeman, 1981; Eckerman, Whatley, & Kutz, 1975; Hay et al., 2011; Restoin et al., 1985; cited in Tremblay & Nagin, 2005; Tremblay et al., 2004, and Alink et al., 2006) , suggesting that aggression can intensify without becoming more prevalent.
Individual physically aggressive behaviors are also closely related to one another. Children who, for example, hit more frequently also tend to kick, bite, and pull others' hair more frequently. The findings of at least three studies of physical aggression covering the 8-to 24-month age range suggest that individual physically aggressive behaviors reflect a single underlying factor Lorber, Del Vecchio, & Slep, 2014; Naerde et al., 2014) . Yet, such interrelations among different physically aggressive behaviors do not necessarily suggest that they all move in tandem across developmental time. Rather, the topography of physical aggression likely changes with maturation (Tremblay & Côté, 2005) . As suggested at the beginning of this section, aggressive behaviors may become more common because of increased physical strength and motor abilities, cognitive sophistication, capacity for anger, independent ambulation, and conflict with caregivers. However, it is possible that other behaviors become less frequent over time. For example, hair pulling, pinching, and scratching may be unskilled grasping behaviors that are more frequent earlier in infancy but fade over time due motor and physical gains (Adolph & Berger, 2006) . These potentially competing maturational forces suggest the need to disaggregate the physical aggression construct to more fully understand its development.
Individual Differences in Physical Aggression
Although aggression in the first 2 years of life is clearly normative, individual differences among children are reasonably stable and occupy a recognizable position in the nomological network of constructs related to aggression and other externalizing behaviors at later ages. For example, Lorber, Del Vecchio, and Slep (2015) reported a .40 stability of physical aggression from 8 to 24 months and Alink et al. (2006) reported a .49 stability of physical aggression from 12 to 24 months. Further, in Lorber et al. (2014) and Van Zeijl et al. (2006) , physical aggression in the 8-to 15-month age range was associated with parent report measures of difficult temperament, distress to limitations, activity level, and nonverbal defiance, as well as with observational measures of physical struggle and distress vocalizations. Moreover, a composThis document is copyrighted by the American Psychological Association or one of its allied publishers.
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ite of physical aggression and anger at 6 months of age was associated with observed peer-directed physical force at 1 year of age (Hay et al., 2010) and parent-reported aggression at age three (Hay et al., 2014) . Taken together these studies suggest that the emergence of meaningful variation in aggressive behavior can be detected in the first and second year of life. A principle concern with physical aggression in the first 2 years of life is that for some children it may be the leading edge of a pattern of persistently elevated physical aggression or externalizing behavior problems more broadly. After its peak in toddlerhood, as young children develop higher-order cognitive abilities and self-regulatory capacity, physically aggressive behavior generally declines throughout childhood (Côté, Vaillancourt, Barker, Nagin, & Tremblay, 2007; Côté, Vaillancourt, LeBlanc, Nagin, & Tremblay, 2006) . However, some children appear to not "outgrow" their toddler-era aggression. In normative samples, rates of persistently elevated aggression from toddlerhood through middle childhood have ranged from approximately 3 to 18% (Côté et al., 2006 (Côté et al., , 2007 NICHD Early Child Care Research Network & Arsenio, 2004; Tremblay et al., 2004) . Such "early starters" are at increased risk for a broad range of externalizing, internalizing, and social problems in later childhood (e.g., Campbell, Spieker, Burchinal, Poe, & NICHD Early Child Care Research Network, 2006) . Accordingly, although most toddlers initially aggress and eventually decrease or cease their use of aggression, understanding the early variability in patterns of aggressive behaviors exhibited by infants and toddlers could help to identify targets for prevention efforts timed to a developmental period in which child behaviors might be most malleable.
The Present Study
In the present study we examined the development of individual physically aggressive behaviors at 8, 15, and 24 months: kicking, pushing, hitting, biting, pinching/scratching, and hair pulling. To better understand topographical changes, we explored the development of each of six physically aggressive behaviors individually rather than in aggregate. The investigation was arranged around three broad questions.
Question 1: How Do the Prevalences of Specific Physically Aggressive Behaviors Change From 8 to 15 to 24 Months?
In light of the relatively limited literature on aggression in infancy and early toddlerhood, we thought it important to learn about how the prevalences of aggressive behaviors shift with age. As reviewed above, many normative developmental attainments and the indications from some, although clearly not all, prior research suggests that increases are to be expected. Despite this rationale for predicting the increasing commonality of physical aggression between 8 and 24 months of age, there are countervailing maturational forces (e.g., motor development) and conflicting evidence, as we also reviewed above. Thus, we cautiously predicted increasing prevalences in each physically aggressive behavior. As reviewed above, a trajectory marked by persistently high levels of physical aggression has been identified in children as young as 17 to 24 months old and physical aggression exhibits significant relative or rank order stability from as early as 8 to 12 months of age. These findings raise the question of whether the developmental trajectory marked by persistently elevated early onset aggression begins in the first year. If so, this group of infants might have consistently high prevalences of multiple individual aggressive behaviors as the variety of aggressive acts contributes greatly to the mean score across aggressive acts. The presence of an early onset aggressive group in the first 2 years of life is far from guaranteed, however; the stability results of two studies suggest that the majority of variance in physical aggression at age 2 is not predicted by 8-and 12-month aggression. Moreover, early onset children may differ with respect to the forms of aggression they exhibit at different ages and such proclivities may remain stable or change over time. To our knowledge, there are no extant data that speak to these questions; thus, we do not offer specific hypotheses. As previously noted, physical aggression exhibits significant relative or rank-order stability from the first to second year of life. Yet, the way that a child "earns a high aggression score" may differ over time as a function of maturation-so called heterotypic continuity (i.e., stability in the construct but change in its morphology; Patterson, 1993; Shaw & Bell, 1993; Sroufe, 2009) . For example, an 8-month-old infant may earn a high aggression score primarily through pinching and hair pulling, behaviors that may be reflexive reflections of an immature motor system; that same child may earn a high aggression score at age 2 by hitting and kicking, behaviors that are more goal directed, targeted, coordinated, and executed with greater appreciation of their consequences. Stability in aggression is by mathematical necessity driven most strongly by the behaviors that are more variable at each age. Behaviors that are rare at any given age contribute proportionately little to overall variation in physical aggression at that age. Consider an example in which hitting is rare and hair pulling is common at age 1, with this pattern reversed at age 2-a pattern that seems possible given the results of Hay et al. (2010) and Alink (personal communication, November 21, 2015) . In this case, if there is significant stability in the underlying physical aggression construct between ages 1 and 2, that stability is likely to be more strongly driven by the association of hair pulling at age 1 with hitting at age 2 than by the homotypic or topographic continuity in those behaviors (i.e., hair pulling with hair pulling; hitting with hitting). Given the likely shifts in the commonality of individual physically aggressive behaviors at different ages, such as decreasing prevalences of hair pulling and increasing prevalences of hitting, continuity is likely to be of the heterotypic variety.
On the other hand, social processes can create homotypic continuity in specific behaviors. For example, an infant may initially This document is copyrighted by the American Psychological Association or one of its allied publishers.
pull her mother's hair as the exploratory behavior of immature motor and muscular systems; one that would likely fade as she matures. Yet, if the hair pulling is positively reinforced as a behavior that intermittently or reliably gains the mother's attention, it is likely to be repeated in the future (Patterson, 2002) . Thus, the behavior pathways a child traverses between infant and toddlerhood may be a function of both homotypic and heterotypic continuity in the aggression construct. Given how little is known about the development of individual aggressive behaviors in the first 2 years, we adopted an exploratory approach to identifying the pathways of physically aggressive behaviors at 8, 15, and 24 months of age. We reasoned that there would be continuity in aggression, but that it might be either heterotypic (e.g., hair pulling ¡ biting ¡ hitting), homotypic (e.g., kicking ¡ kicking ¡ kicking), or both.
Method Participants
The participants included in the present report were 272 opposite sex couples with a child (ϳ51% girls) who had been recruited from two hospital maternity wards in the suburbs of a large American city. They were a subset of a sample of 378 couples recruited for a randomized controlled trial evaluating the effects of an intervention designed to prevent intimate partner violence. To be included in the parent study, couples must have been English speaking (87% qualified) married or cohabiting parents of a neonate (90% qualified) with Ն1 parent under age 30 (60% qualified) and who reported at least one of four common manifestations of intimate psychological aggression (shouting/yelling, insults/swearing at, stomping out of the house in anger, and doing things to spite the partner; 89% qualified), but no physical aggression that resulted in injuries, pain, or fear (98% qualified).
The study parents (M age ϭ 26.72 [SD ϭ 3.80] for mothers and 29.23 [SD ϭ 5.24] for fathers) were couples (64% married) whose median annual family income was $56,000 (interquartile range ϭ $30,000 to $94,000). The majority did not have college degrees (59.9% of mothers and 66.5% of fathers). Mothers described themselves as Black or Caribbean (14.4%), Latina (17.8%), White (61.1%), Asian (4.4%), or mixed race (2.2%). Fathers described themselves as Black or Caribbean (17.4%), Latino (24.8%), White (52.2%), Asian (2.6%), Native American (1.1%), mixed race (1.5%), or Pacific Islander (0.4%). Demographic comparisons to US American Community Survey data are provided in Table 1 of the online supplement to this article.
The measures included in the present report came from home visits at 8 (n ϭ 215), 15 (n ϭ 184), and 24 (n ϭ 232) months of child age. Accordingly, the couples included were those that completed at least one of these assessments; n ϭ 146 completed all three waves, n ϭ 67 completed two waves, and n ϭ 59 completed one wave of assessment. As reported in , couples who dropped out were more likely to be unmarried and have a father with a high school education/GED or less.
Procedure
Home visits occurred within 3 months of child birth (M ϭ 1.14, SD ϭ .81), and at 8 (M ϭ 8.44, SD ϭ 1.33), 15 (M ϭ 15.26, SD ϭ 1.04), and 24 (M ϭ 24.78, SD ϭ 2.22) months of child age. At each assessment, the mothers and fathers independently completed a questionnaire measuring child aggression, as well as several other measures that are not of focus in the present report. At the end of the initial assessment, couples were randomly assigned to receive the modified Couple CARE for Parents intervention or waitlisted until child age 24 months. The 7-session intervention was completed before the 8-month assessment. The intervention is not a focus of the present manuscript and is described in Heyman et al. (2017) and Halford, Petch, and Creedy (2010) . As reported in Lorber et al. (2014 , it had no impact on physical aggression or other externalizing behaviors at any age in the present sample.
Measures
Parents completed the Infant Externalizing Questionnaire (IEQ; Lorber et al., 2014) at each wave of assessment. They were instructed to complete the IEQ to reflect their view of their child's behavior, "even if other people might not agree." The IEQ's 6-item Physical Aggression subscale items are "kicks people," "pushes people," "hits or smacks people," "bites people," "pulls people's hair," and "pinches or scratches people." IEQ items are purely descriptive, reflecting the topography of behaviors. The aggression items were influenced by those of existing measures of early childhood aggression (Achenbach & Rescorla, 2000; Tremblay et al., 1999) . We carefully considered the developmental relevance of each item to ensure that they were behaviorally feasible in infants as young as 8 months of age. Qualifications were made where developmentally necessary (e.g., biting, not including nursing, and even if the baby has no teeth). Each item is rated as 0 ϭ not at all true, 1 ϭ somewhat or sometimes true, and 2 ϭ very true or often true; the time frame is "now or within the past 2 months." To create dual-informant scores for analysis, each item was dichotomized as behavior present/absent (1/0) if it had been endorsed by either parent.
The IEQs psychometrics are reported in Lorber et al. (2014) , who studied the same sample. Lorber et al. reported significant mean internal consistency (Cronbach's ␣ ϭ .75), interparental agreement (r ϭ .45) and longitudinal stabilities (r ϭ .50) of the Physical Aggression scale across the 8, 15, and 24 month assessments.
Results
All analyses were conducted using Mplus version 7.2 (Muthén & Muthén, 1998 , using full information maximum likelihood estimation to handle missingness (22.9%), and keeping the analysis N at a constant 272.
Research Questions 1 and 2
Patterns of physical aggression across the entire sample (Question 1) and in subsets of the sample (Question 2) could each be evaluated with a unifying statistical framework: latent class analysis (LCA). LCA is used to identify classes of individuals with distinct behavior patterns that are not directly observable; thus, it was appropriate for Question 2. However, all LCA models begin with the estimation of a 1-class model against which the fit of models with more classes is compared. The 1-class model takes This document is copyrighted by the American Psychological Association or one of its allied publishers.
advantage of the entire covariance matrix to yield probability estimates (i.e., prevalences) and corresponding confidence intervals (CIs) for each behavior; these probabilities were the focus of Question 1. A series of LCA models were evaluated using all physically aggressive behaviors at 8, 15, and 24 months as class indicators. To identify the number of latent classes, additional LCAs were estimated for models with up to 4 classes. The Bayesian Information Criterion (BIC)-a model fit index that penalizes for model complexity-was computed for each model. Lower values indicate better fit. The BIC value decreased between the 1-class (4749.97) and 2-class (4379.54) models, but then increased for the 3-class (4381.02) and 4-class models (4391.24). Moreover, a significant Lo-Mendell-Rubin test (Nylund, Asparouhov, & Muthén, 2007) indicated that the 2-class model better fit the data than did the 1-class model (p Ͻ .001). The average latent class probabilities for each child's most likely latent class membership based on the 2-class model were .94 (Class 1) and .95 (Class 2); entropy was .80. Thus, the 2-class model fit the data well and was considered the final model. In Table 1 and Figure 1 the probabilities of each aggressive behavior at 8, 15, and 24 months are presented for the full sample, corresponding to the 1-class model and Question 1, as well as Classes 1 (42.21% of the sample) and 2 (57.79% of the sample) from the 2-class model, corresponding to Question 2.
One-class model (Question 1). Each physically aggressive behavior had a significantly nonzero prevalence at each age, as their 95% CIs did not include zero. At 8 months, the prevalence of each behavior ranged from approximately 13 to 73%. Hair pulling was by far the most prevalent behavior, followed by pinching/ scratching, hitting, biting, kicking, and pushing. By 15 months, the rank order had shifted somewhat, with hitting the most prevalent behavior, followed by hair pulling, biting, pinching/scratching, pushing, and kicking; prevalences ranged from about 18 to 62%. By 24 months, the relative commonality of the behaviors had once again shifted somewhat. Hitting remained the most common behavior, followed by pushing, biting, pinching/scratching, kicking, and hair pulling; prevalences ranged from about 31 to 67%. Descriptively, the prevalences of each behavior measured at 8 months were modestly negatively correlated with their prevalences at 24 months (r ϭ Ϫ.24); that is, the relative commonality of the behaviors largely reorganized between 8 and 24 months.
After Note. CI ϭ confidence interval; Est. ϭ estimated probability; C1 and C2 refer to Classes 1 and 2; p a denotes FDR adjusted p-values corresponding to odds ratios comparing prevalences between classes. This document is copyrighted by the American Psychological Association or one of its allied publishers.
Two-class model (Question 2)
. Classes 1 (42.21% of the sample) and 2 (57.79%) exhibited generally similar patterns of each physically aggressive behavior over time (see Figure 1) . However, Class 1 had significantly higher prevalences of most of the behaviors at all ages and its developmental trends tended to be amplified. The behaviors whose prevalences did not significantly differ between classes were hair pulling and hitting at 8 months, kicking at 15 months, and hitting and hair pulling at 24 months. Odds ratios (OR) comparing the Class 1 versus 2 prevalences of each behavior at each age were computed. The p values (corrected for multiple testing) of these comparisons are reported in the far right column of Table 1 . Benjamini and Hochberg's (1995) false discovery rate adjustment (FDR) was applied to the six p values at each age, corresponding to the six behaviors being compared between classes at each age. The corresponding ORs ranged from 4.17 to 23.24 (M ϭ 9.62), all but two of which were significant: hit at 15 months and hair pull at 24 months. Compared with the OR; however, the relative risk or risk ratio (RR) is a generally more easily interpretable metric as it compares probabilities rather than odds (Davies, Crombie, & Tavakoli, 1998) . Thus, RRs were also calculated for each comparison (RR ϭ prob Class 1 /prob Class 2 ) and ranged from 1.50 to 8.94 (M ϭ 3.79); compared with Class 2 prevalences, physically aggressive behaviors were on average more than 3.5 times as prevalent in Class 1. The physically aggressive behaviors' prevalences relative to one another were highly similar between Class 1 and Class 2 at each wave of assessment; rs ϭ .95 (8 months), .92 (15 months), and .93 (24 months).
Research Question 3
To examine the behavioral pathways leading from 8-to 24-month physically aggressive behaviors, the longitudinal associations among the behaviors were first screened in a 2-stage process. In the first stage, we looked for significant associations between 8-month (potential predictors) and 24-month (potential outcomes) behaviors. In the second stage, we looked for 15-month behaviors (potential mediators) that were associated with each pair of 8-and 24-month behaviors from the first stage. Combinations of variables that passed each screening stage-those that suggested potential mediated pathways-were then advanced to analyses in which the indirect effects were statistically evaluated.
A saturated (df ϭ 0) covariance matrix among all physically aggressive behaviors at each age was estimated using the weighted least squares means and variance adjusted (WLSMV) estimator. WLSMV is commonly used for modeling the associations among categorical variables in structural equation modeling (Beauducel & Herzberg, 2006) . The longitudinal associations, which are in the probit metric (equivalent to the tetrachoric correlation), among the behaviors are summarized in Table 2 . Their CIs and p values are reported in Table 2 of the online supplement to this article. An FDR adjustment was applied to p values for the association of a given behavior at one wave of assessment (e.g., 8 months) with each of the six behaviors at a future wave (e.g., 15 months). Based on significant associations of (a) a given 8-month predictor and 24-month outcome, as well as significant associations of a potential 15-month mediator with the aforementioned significantly associated (b) 8-month and (c) 24-month behaviors, 16 candidate pathways from 8-to 24-month physically aggressive behaviors were identified.
The indirect effect for each candidate pathway was statistically evaluated in separate path models. In each model the candidate mediator was regressed on the predictor (␣ path); the 24-month outcome was simultaneously regressed on the candidate 15-month mediator (␤ path) and 8-month predictor. The so-called pure natural indirect effect (PNIE) of each compound pathway (␣␤) was computed. PNIE is a newly implemented "causal mediation analysis" method in Mplus that is capable of handling dichotomous mediators and outcomes (Muthén & Asparouhov, 2015) . The PNIE is a more generalized case of the typical ␣␤ test of mediation (MacKinnon, Lockwood, Hoffman, West, & Sheets, 2002 ) that is considered superior because it imposes weaker assumptions. The typical ␣␤ test assumes linearity among the variables that may not be satisfied (e.g., there may be a Predictor ϫ Mediator interaction; Imai, Keele, & Tingley, 2010) .
For each mediated pathway evaluated, the PNIE, effect size, and estimates for the ␣ and ␤ paths (in the OR metric) are presented in Table 3 . Bias corrected bootstrapped 95% CIs (based on 10,000 replicates) are reported for each estimate. Following the logic of the R 2 in multiple regression, effect size of the indirect effect was expressed as the ratio of the indirect to total effect-the P M measure This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly. (Preacher & Kelley, 2011) . We describe the significant indirect effects here. Kicking at 8 months led to biting at 24 months along two pathways, via hair pulling and pinching/scratching at 15 months. Kicking at 8 months led to hair pulling at 24 months along three pathways, via kicking, hair pulling, and pinching/scratching at 15 months. Biting at 8 months led to hitting at 24 months along four pathways, via kicking, pushing, hitting, and pinching/scratching at 15 months. Hair pulling at 8 months led to kicking at 24 months via hair pulling at 15 months and to hair pulling at 24 months via hair pulling at 15 months. Pinching/scratching at 8 months led to kicking at 24 months via biting at 15 months. Pinching/scratching at 8 months further led to biting at 24 months along 2 pathways, via biting and pinching/scratching at 15 months. Pinching/scratching at 8 months also led to hair pulling at 24 months along two pathways, via biting and pinching/scratching at 15 months.
Discussion
Consistent with Hay's (2005) suggestion that physical aggression is a nearly ubiquitous feature of early human development, Note. PNIE ϭ pure natural indirect effect; P M ϭ ratio of the indirect to total effect; ␣ ϭ path from 8-months predictor to 15-months mediator; ␤ ϭ path from 15-month mediator to 24-mo outcome; CI ϭ 95% confidence interval; parameters are bootstrapped. a Pinch is shorthand for pinch or scratch. This document is copyrighted by the American Psychological Association or one of its allied publishers.
approximately 91% of parents in the present investigation reported that their children had kicked, pushed, hit or smacked, bitten, pinched or scratched people, or pulled people's hair at 8, 15, and 24 months of child age. However, the prevalences varied markedly by behavior and age and were distinctly elevated in a group of about 42% of the study children. Several pathways among aggressive behaviors could be traced from 8 to 24 months.
Change Between 8 and 24 Months
Based on the unity of development principal and prior research described in the Introduction, we cautiously predicted increases in rates of each physically aggressive act with age. Most maturational factors would point toward increasing rates of physical aggression (e.g., increasing cognitive sophistication and anger in the infancytoddlerhood period). However, given the present findings, that explanation clearly does not apply to all physically aggressive behaviors. Alternative maturational forces may explain why some physically aggressive behaviors in fact become less common with age.
At each assessment, approximately 80% of parents reported that their infants or toddlers had aggressed. However, the prevalences of individual physically aggressive behaviors reported at each age shifted considerably. Between 8 and 24 months, there was a significant "reshuffling of the deck." The most, least, and intermediately common behaviors at 8 months were generally not the most, least, and intermediately common behaviors, respectively, at 24 months. To illustrate, at 8 months, hair pulling was far and away the most common behavior, exhibited by more than 7 in 10 children; hitting was exhibited by roughly 4 in 10 children. However, by 24 months, the prevalence of hair pulling had decreased considerably to 3 in 10 children and hitting became the most common behavior, exhibited by nearly 7 in 10 children.
Only hitting and pushing followed the tentatively predicted pattern of increasing prevalences of physically aggressive behaviors with age. The prevalence of kicking changed relatively little between 8 and 15 months, but accelerated between 15 and 24 months. The prevalences of hair pulling and pinching/scratching decreased with age. Finally, the prevalence of biting increased between 8 and 15 months but decreased between 15 and 24 months. Integrating the present study's and prior studies' findings as reviewed in the Introduction to this article, aggressive behaviors may not universally become more common in the first 2 years of life.
Why might some aggressive behaviors become more common while others become less so in the first 2 years of life? Perhaps hair pulling, pinching, scratching, and biting are exploratory behaviors that are common earlier in infancy because of motor and physical immaturity but decrease throughout toddlerhood due the maturation of these systems (Adolph & Berger, 2006) . Moreover, before achieving independent locomotion-the mean age at which infants first walk alone is 12 months (WHO Multicenter Growth Reference Study Group, 2006)-infants are likely more often held and have more plentiful opportunities to pull caregivers' hair, pinch, scratch, and bite than at later, more independent and mobile ages. By contrast, hitting, pushing, and kicking may become more common partly as a function of increased physical strength and motor abilities, cognitive sophistication, capacity for anger, independent ambulation, and conflict with caregivers, which may operate in concert to facilitate increases in physically aggressive behaviors. This pattern of increases in some behaviors and decreases in other behaviors may reflect the development of "aggressive competence" described by Hay (2005, p. 125) : the ability to deploy aggression effectively in conflictual encounters. Simply stated, aggressive behaviors that flourish may be the ones that "work best." Clearly, the above explanations must be recognized as conjecture at this point. Our study lacked measures of explanatory factors beyond age (e.g., motor abilities; amount of close contact with caregivers; capacity for intentionality) for the changing prevalences of physically aggressive behaviors we found. Scientific understanding of aggression in the first 2 years of life is itself in an early phase of development. Before the present study, the field had not-at least on record-considered the possibility that some aggressive behaviors become more common and some less so in the 8-to 24-month age range. Adopting the unity of development perspective, but acknowledging uncertainty because of competing maturational forces and the paucity of prior work in this area, we began with a tentative notion that prevalences might broadly increase with age based on several aspects of normative development. The data, however, suggested otherwise. In line with the reciprocal interplay of theory and findings in the cycle of science, our findings suggest several potential avenues for theoretical refinement and future hypothesis testing, particularly if they prove to be replicable.
Distinct Developmental Patterns
We found two distinct developmental patterns of physical aggression-they differed primarily in the prevalence of aggressive acts at each age studied. Approximately 42% of study children were on average 3.8 times more likely than the remaining 58% of children to exhibit each aggressive behavior. Despite the differences in prevalences of aggression, change across the 8-, 15-, and 24-month assessments was similar in the two groups of children. Moreover, the most, least, and intermediately common behaviors in one group tended to be the most, least, and intermediately common behaviors in the other group.
Colloquially, the well-known "terrible twos"-or "terrible ones" as coined by Van Zeijl et al. (2006) -are not as terrible for the larger group of children. The present sample was moderately at-risk for child physical aggression because their parents were only included in the study if they reported psychological interparental aggression and at least one parent was below age 30. Aggression tends to run in families via environmental and genetic mechanisms (Moffitt, 2005) and family violence (a risk factor for infant/toddler aggression; is modestly inversely associated with age in adult samples (e.g., O'Leary, Smith . Accordingly, the present sample provided ample opportunity to observe and juxtapose both atypical and normative development of aggression by increasing the presence of maladaptation (Masten, 2011 ). Yet, even in this moderately at-risk sample, the majority of the children were more disinclined than inclined to exhibit each individual aggressive behavior at each age, with 8-month hair pulling the sole exception. We expect that this group (Class 2) would represent an even greater proportion of the children in a population-representative sample. This document is copyrighted by the American Psychological Association or one of its allied publishers.
Roughly 4 in 10 study children exhibited an elevated propensity to aggress (Class 1). In contrast, in normative samples, prevalences of persistently elevated aggression from toddlerhood through middle childhood have ranged from approximately 3 to 18% (Côté et al., 2006 (Côté et al., , 2007 NICHD Early Child Care Research Network & Arsenio, 2004; Tremblay et al., 2004) . When considering a broader pattern of behaviors including aggression alongside anger, defiance, and angry/irritable affect (i.e., conduct problems), prevalences of persistently elevated problem behavior at these ages are at the lower end of this range (e.g., 5.6% in , even in at-risk samples (e.g., 6.7% in Shaw, Lacourse, & Nagin, 2005) . It is this much smaller group of children that is thought to be on the clinically significant early onset persistent antisocial behavior trajectory (Moffitt, 1993) . We suspect that children on the early onset persistent aggressive and antisocial behavior trajectories identified in prior research are a subset of children in the elevated aggression group we identified; that a sizable percentage of these children may eventually behave more like their normative peers sometime after age 2. Future research will be required to evaluate this prediction and to identify factors that determine which developmental pattern of aggression they will eventually exhibit.
We did not find evidence of specialization in particular aggressive behaviors. For example, there were not "biters," "hitters," or "kickers." Instead there were children who exhibited greater or lesser propensities to aggress. This cohesion among aggressive behaviors is consistent with the factor analytic findings reported in the present sample (Lorber et al., 2014) , as well as Naerde et al. (2014) ; each reported that aggressive behaviors reflected a single underlying construct. Yet, although kicking, pushing, hitting or smacking, biting, pinching/scratching, and hair pulling may reflect a single latent factor, the present findings suggest that these behaviors exhibit different developmental patterns, some increasing (e.g., hitting) and some decreasing (e.g., hair pulling) in prevalence between 8 and 24 months.
Behavioral Pathways to Age 2 Aggression
Kicking, biting, hair pulling, and pinching/scratching at 8 months were not "flashes in the pan" with little consequence for future adaptation. They were the first steps on pathways leading to kicking, biting, hair pulling, and hitting at 24 months. There was homotypic continuity in one behavior, with 8-month hair pulling leading to 24-month hair pulling via 15-month hair pulling. Yet, in the other significant 8-to 24-month associations, a given behavior at 8 months was associated with a different behavior at 24 months, and sometimes via a third behavior at 15 months. To illustrate, pinching/scratching at 8 months was associated with (a) kicking at 24 months via biting at 15 months, (b) biting at 24 months via biting and pinching/scratching at 15 months, and (c) hair pulling at 24 months via biting and pinching/scratching at 15 months. What these findings appear to reflect is heterotypic continuity-stability in the underlying aggression construct, with less literal equivalence in the form of aggressive behaviors.
Clues About the Meaning of Physical Aggression
Considering the present and past findings alongside normative developmental changes in the infancy-toddlerhood period offers clues about the meaning of physically aggressive behaviors in this period. We now know that physically aggressive behaviors are common in the 6-to 12-month age range (Hay et al., 2010; Naerde et al., 2014; present article) . We know that some aggressive behaviors become less prevalent with age, while others become more prevalent with age as the infant becomes a toddler (present article). We know that they cluster together both in person-centered analyses (i.e., latent class analysis; present article) and variablecentered analyses (i.e., factor analysis; Alink et al., 2006; Lorber et al., 2014; Naerde et al., 2014) . We know that they have continuity over time and that this continuity is primarily heterotypic (present article). We also know that physical aggression in this period is concurrently and prospectively related to several other constructs in the nomological network of aggression (e.g., defiance, distress to limitations, activity level, harsh parenting, and interparental conflict; Lorber et al., 2014 .
The above findings jointly suggest that physical aggression in infants is a socially meaningful, consequential behavior, despite infants' relative immaturity. These findings are notable in light of some theorists' arguments that aggression requires intentionality and means-end calculations (Dodge, Coie, & Lynam, 2006; Maccoby, 1980) . Even though infants are not likely capable of intentional physical aggression and making means-end calculations about the impact of their behaviors, the accumulating evidence suggests that physically aggressive behaviors are nonetheless meaningful as early as 6 -8 months of age. Such evidence reinforces the developmental appropriateness of the topographic approach to defining and studying physical aggression in infancy. Although they are not integral to our definition of physical aggression, cognitive attainments such as intentionality and means-end calculations, however, likely diversify the function of physical aggression over developmental time. These intriguing possibilities are worthy of future research.
Strengths and Limitations
The present parent report methodology has well known weaknesses, such as the subjectivity of rating criteria. We compensated for these weaknesses by combining mothers' and fathers' independent reports to determine the presence of physical aggression at each age. Multi-informant measures are psychometrically superior to single-informant measures in the assessment of child behavior (Johnston & Murray, 2003; Kerr, Lunkenheimer, & Olson, 2007) . Moreover, the prevalences of aggressive behaviors in the present study are fairly consistent with those in other studies based on parent report (e.g., hair pulling being particularly common in the first year of life, as in Hay et al., 2010 ). Yet, on the whole, the prevalences of aggressive behaviors reported by parents in such studies have tended to be higher than those that have relied on behavior observation (e.g., Hay et al., 2011) . Because parentreport and observational assessments have complementary strengths and weaknesses (e.g., respectively, large vs. small samples of behavior and subjective vs. objective rating criteria), it is at present difficult to say what the "truth" of the matter is.
A second limitation was our choice to combine pinching and scratching into a single item. When designing the aggression questionnaire, we reasoned that infant pinching and scratching, because of motor immaturity (e.g., lack of precise targeting), may This document is copyrighted by the American Psychological Association or one of its allied publishers.
be difficult for parents to differentiate. Thus, we decided to combine them. However, in retrospect, this decision may have worked against the goals of documenting the development of individual physically aggressive acts. Researchers of such phenomena may wish to separate pinching and scratching into separate items in future research. A third limitation concerns the participation of half of the study parents in an intervention designed to prevent intimate partner violence. The intervention terminated before the 8-month assessment and there were no intervention effects on child aggression, defiance, distress to limitations, or activity level at any age, as reported in Lorber et al. (2014) and . However, undetected nonlinear effects are possible. For example, the intervention may have impacted child behavior in an unidentified subgroup of the sample.
A fourth limitation concerns the sample composition. The sample was selected to be at moderately increased risk of intimate partner violence, based on at least on parent being 30 years old or younger and on the presence of intimate psychological aggression (e.g., shouting, yelling, insults, or swearing at the partner). Age is modestly inversely associated with family violence (e.g., O'Leary et al., 2007; . Moreover, although psychological aggression is reported by nearly all couples , our inclusion criteria eliminated 11% of couples from consideration based on the absence of this behavior. Thus, the present sample was slightly more aggressive than the population from which they were drawn. Yet, the 2% of couples who reported physical aggression that resulted in injuries, pain, or fear also screened out, slightly truncating the high end of interparental aggression. As an additional risk-attenuating inclusion criterion, study parents were required to be married or cohabiting. Single parenthood confers higher risk for child physical aggression (Tremblay et al., 2004) . All things considered, it is reasonable to suppose that the present inclusion criteria netted a sample of families whose children had a somewhat elevated risk of aggression. As previously noted, this design feature facilitated the juxtaposition of atypical and normative development. However, it came at the potential price of generalizability. Although the rough similarities of some of the present findings to those of prior studies is encouraging (e.g., Alink et al., 2006; Del Vecchio, 2006; Hay et al., 2010; Naerde et al., 2014) , the generalization of the present findings to the broader population of children cannot be safely assumed. Increasing the present study's generalizability, however, the median family income was fairly comparable to that of the US population as was the racial/ethnic composition of the sample (see supplemental material Table 1) .
A fifth limitation was pointed out by an anonymous reviewer who noted the challenges of reliably measuring physical aggression in infancy and early toddlerhood because of short-term fluctuations in child behavior and parent reporting, perhaps reflecting measurement error. The previously reported composite physical aggression stabilities in the present sample (e.g., mother-father mean stability of .49 from 8 to 15 months and .61 from 15 to 24 months) do not suggest the presence of excessive measurement error. Yet, the reviewer's point is well taken in that development is rapid during infancy and toddlerhood and more tightly spaced assessment intervals would be even better suited understanding individual continuity and change in physical aggression in this period.
Conclusions and Implications
Using a moderate risk sample of parents, the present study provided a detailed examination of the development of physically aggressive behaviors in the first 2 years of life. The results revealed the commonality of physical aggression at all ages studied and the diverging developmental patterns of individual behaviors. We further identified the behavioral pathways of individual physically aggressive behaviors from infancy through toddlerhood and identified a large subset of infants who displayed an increased propensity to aggress at all ages.
As reviewed herein, prior research has shown that a group of children who will exhibit persistently elevated physically aggression for years to come is identifiable by 17 to 24 months of age (e.g., NICHD Early Child Care Research Network & Arsenio, 2004; Tremblay et al., 2004) . Unfortunately, infancy era interventions have shown very limited effects in preventing this highly consequential behavior pattern in early childhood. Even those interventions that have notable positive effects on children's and adolescents' later development (e.g., Olds and colleagues' nurse home visiting program; Olds et al., 1998) , have small, nonsignificant, and/or conditional effects on early physical aggression (Sidora-Arcoleo et al., 2010) . A better understanding of the development of physical aggression in the first 2 years of life will likely be necessary to enhance our ability to prevent persistent early aggression by identifying new age-specific targets for intervention. Our results, in combination with recent British, Dutch, and Norwegian studies, are building blocks toward this goal. Taken together, they suggest that physical aggression is a normative feature of infancy and early toddlerhood, but that it is nonetheless consequential and worthy of additional study toward the betterment of public health.
